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OF MARKETING METHOD  
 
Olga Cwiková, Roman Pytel 
 
ABSTRACT 
Microbiological analysis was performed on carcasses of rabbits coming from domestic slaughter, purchased at butcher 
shops, vacuum-packaged and purchased in supermarkets, as well as frozen. The total number of analysed rabbits was 20. 
For all samples the following microbiological parameters were determined: total microorganisms count (TAC), the count of 
lactic acid bacteria (LAB), psychrotropic microorganisms, moulds and yeasts, as well as bacteria of the Enterobacteriaceae 
family. Total microorganisms count was the highest (p <0.05) in rabbit meat from butcher shops (5.34 log CFU.g-1).  
The counts of lactic acid bacteria (LAB) in rabbit meat originating from domestic breeding was 2.58 log CFU.g-1, in 
vacuum-packaged rabbits 3.18 log CFU.g-1, in frozen rabbits 2.29 log CFU.g-1, and in rabbit meat purchased from butcher 
shops 3.58 log CFU.g-1. The highest count (p <0.05) of Enterobacteriaceae was observed in samples from butcher shops, 
namely 2.91 log CFU.g-1. In contrast the lowest count (p <0.05) was in rabbit meat from home slaughtering at  
1.47 log CFU.g-1 and in frozen ones at 1.36 log CFU.g-1. The lowest counts (p <0.05) of moulds and yeasts were observed 
in rabbit meat from domestic slaughter, namely 1.12 log CFU.g-1. The highest counts (p <0.05) were in rabbit meat from 
butcher shops 2.97 log CFU.g-1. The highest counts (p <0.05) of psychrotrophic microorganisms were detected in rabbit 
meat from butcher shops, namely 4.98 log CFU g-1 and the lowest ones (p <0.05) in the meat of domestically slaughtered 
rabbits at 2.52 log CFU.g-1. In all monitored microbiological indicators, we have found differences (p <0.05) in their counts 
on the surface and inside the muscle tissue, both on the front and rear parts of the rabbit carcass. 
Keywords: rabbit; TAC; LAB; Enterobacteriaceae; psychrotrophic microorganisms; yeasts and moulds 
INTRODUCTION 
 Safety and shelf life of meat is limited by microbial 
growth. Dominant organisms causing spoilage in carcasses 
of rabbits and packaged rabbit meat include Gram-
negative bacteria, psychrotrophic bacteria, lactic acid 
bacteria, yeasts, and Brochothrix thermosphacta (Pereira 
and Ferreira, 2015). In aerobic conditions, most spoilage 
involves the genus Pseudomonas. However, in vacuum or 
in modified atmosphere its growth is suppressed (Corry, 
2007; Kameník and Chomát, 2013). According to 
Rodriguez-Calleja et al. (2004), the limiting factor for the 
shelf life of meat, is the count of microorganisms at 6 to 7 
log CFU.g-1. Pereira and Ferreira (2015) reported the 
count to be higher, at 7.00 to 8.00 log CFU.cm-2. 
 Microbiological quality of rabbit meat can be affected by 
various factors, such as storage conditions and hygiene 
during the slaughtering (Koutsoumanis and Sofos, 2004). 
During the slaughtering, contamination of muscle tissue 
may be caused by a wide variety of microorganisms, 
particularly during evisceration, due to an increase in the 
count of microorganisms originating from the 
gastrointestinal tract (Nakyinsigea et al., 2015). Nutrition 
also has a significant influence on the number of 
microorganisms, as some feed ingredients may adversely 
affect the rate of growth of microorganisms (Hernandez, 
2008) and can extend the shelf life of rabbit meat (Vannini 
et al., 2003). 
 The objective of the work was to evaluate microbiota of 
rabbit meat and determine whether marketing method. 
(packaging, storage) and a sampling site (surface, inside, 
front, rear parts of the rabbit carcass) have impact on the 
number of some microorganisms. 
 
MATERIAL AND METHODOLOGY 
 Microbiological analysis was carried out on samples of 
rabbit meat derived from domestic slaughter (1 day after 
slaughtering), rabbit meat purchased from the butcher 
(3 days before Best before date), vacuum-packaged rabbit 
meat purchased in supermarkets (3 days before Best before 
date), and frozen rabbit meat (3 month before Best before 
date). The total number of analysed rabbits was 20. 
The samples were transported to the microbiological lab in 
a thermal bag at 4 °C to avoid violating the refrigeration 
regimen. The microbiological analysis was carried out in a 
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microbiological lab of the Department of Food 
Technology at Mendel University in Brno. 
 Samples were taken from four locations of a rabbit 
carcass: 
 the surface of the front part (part above the last 
thoracic vertebra, including the front legs), 
 inside the muscle tissue of the front part, 
 the surface of the rear part (the part below the 
seventh lumbar vertebra, including the hind legs), 
 inside the muscle tissue of the rear part. 
 For all samples, was determined the following 
microbiological parameters: 
 Total microorganisms count (TAC) – 72 hours at 
30 °C (ISO 4833-1, 2014). 
 Lactic acid bacteria (LAB) – 72 hours at 30 °C 
(ISO 13721, 1998). 
 Psychrotrophic microorganisms – 10 days at 6.5 °C 
(ISO 17410, 2003). 
 Moulds and yeasts – 5 days at 25 °C (ISO 21527-1, 
2009). 
 Enterobacteriaceae family – 24 hours at 37 °C 
(ISO 21528-2, 2006). 
 Sampling and processing was carried out based on 
ISO 7218 (2007) and ISO 6887-1 (2003). All analyses 
were carried out during the shelf life of the given product. 
 The following methods were used for statistical 
evaluation: the calculation of basic statistical parameters 
(mean, standard deviation, standard deviation of the mean) 
and the simple sorting method of analysis of variance 
(ANOVA, Tukey’s test). Evaluation was performed using 
the STATISTICA CZ programme, version 10. 
 
RESULTS AND DISCUSSION 
Microbiological quality of rabbit meat in terms of 
marketing method. 
Total count of microorganisms (Figure 1) 
 The total microorganisms count was the highest (p <0.05) 
in rabbit meat from butcher shops. Among the samples of 
vacuum-packaged rabbit meat, frozen meat, and home-
slaughtered meat, there was no observed statistical 
difference (p <0.05) in TAC. 
 The highest count of microorganisms detected in rabbit 
meat coming from butcher shops indicates either a failure 
of the refrigeration regimen during storage, or false data 
about the shelf life. TAC best describes the degree of 
microbial contamination of given food and we can guess 
by this the adherence to technology in the production, 
transport, and storage (Görner and Valík, 2004). The 
total microorganisms count in rabbit meat originating from 
domestic breeding was 3.17 log CFU.g-1, in vacuum-
packaged rabbit meat 3.97 log CFU.g-1, in frozen rabbit 
meat 3.82 log CFU.g-1 and in rabbit meat purchased from 
butcher shops 5.34 log CFU.g-1. Rodriguez-Calleja et al. 
(2006) reported that the total count of bacteria in the rabbit 
meat usually ranges from 4.01 to 4.96 log CFU.g-1. 
Nakyinsigea et al. (2015) and Lan et al. (2016) reported a 
higher TAC, immediately after slaughter at 4.7, 
respectively 4.6 log CFU.g-1. After three days of storage, 
the TAC increased to 6.18 log CFU.g-1, after five days to 
6.78 log CFU.g-1, and after seven days the microbial 
counts reached 7.83 log CFU.g-1. In contrast, lower counts 
found by Pereira and Ferreira (2015), ranged from 2.87 
to 4.87 log CFU.g-11. 
 The maximum permitted TAC value in rabbit meat 
intended for heat treatment is not currently regulated by 
the Czech legislation. The no longer valid Decree 
132/2004 Sb. on the Microbiological Requirements for 
Foods, their Monitoring and Evaluation stated the TAC 
limit to be 106 CFU.g-1 (6 log CFU.g-1). All our analysed 
samples complied with this requirement. 
 
Lactic acid bacteria (Figure 2) 
 The counts of lactic acid bacteria were the highest 
(p <0.05) in rabbit meat originating from butcher shops 
and in vacuum-packaged rabbits. The counts of lactic acid 
bacteria in rabbit meat originating from domestic breeding 
were 2.58 log CFU.g-1 in vacuum-packaged rabbit meat at 
3.18 log CFU.g-1, in frozen rabbit meat at 2.29 log CFU.g-1 
and in rabbit meat purchased from butcher shops at 3.58 
log CFU.g-1. 
 Lactic acid bacteria are the main organisms causing 
spoilage of rabbit meat in vacuum packaging (Rodriguez-
Calleja et al., 2010), which corresponds with our results. 
We have detected a higher count of LAB in rabbit meat 
from butcher shops, which could be due to a prolonged 
storage. Pereira and Ferreira (2015) have also reported 
similar results for rabbit meat before packaging as they 
detected 2.21 to 3.71 log CFU.g-1 of LAB. 
 
Enterobacteriaceae (Figure 3) 
 The highest count (p <0.05) of Enterobacteriaceae was 
recorded in samples of rabbit meat from butcher shops at 
2.91 log CFU.g-1 The lowest count (p <0.05) was in meat 
of home-slaughtered rabbits at 1.47 log CFU.g-1 and in 
frozen rabbits at 1.36 log CFU.g-1. Pereira and Ferreira 
(2015) reported similar counts to ours, where before 
packaging rabbit meat they detected an average of 1.18 log 
CFU.g-1 (<1.00 to 3.27 log CFU.g-1) of Enterobacteriaceae. 
 Rodriguez-Calleja et al. (2005), observed higher counts 
after seven days of storage and recorded 2.80 log CFU.g-1 
of Enterobacteriaceae. This result corresponds to the count 
of Enterobacteriaceae identified in this experiment in 
rabbit meat coming from butcher shops. The reason why 
Enterobacteriaceae counts were higher may be due to poor 
hygienic handling of rabbit meat. This may have occurred 
during refrigeration, transport or packaging as the rabbit 
carcasses were packaged into plastic bags later at butcher 
shops. Poor sanitation of workers may have played certain 
role (Steinhauser et al., 2000), as Enterobacteriaceae are 
an indicator of improperly performed hygiene during the 
manufacturing process and during storage (Görner and 
Valík, 2004). 
 
Moulds and yeasts (Figure 4) 
 It was observed the lowest counts (p <0.05) of moulds 
and yeasts in rabbit meat originating from domestic 
slaughter at 1.12 log CFU.g-1, the highest (p <0.05) in the 
rabbit meat from butcher shops at 2.97 log CFU.g-1. Since 
moulds and yeasts are capable of growing even under very 
unfavourable conditions, they are some of the common 
originators of food spoilage (Vlková et al., 2009). In 
contrast this results, Pereira and Ferreira (2015) have 
found higher counts of yeasts and moulds at  
3.92 log CFU.g-1 (<1.00 to 3.92), Chabela et al. (1999) 
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found 3.76 log CFU.g-1, but microbial analysis was carried 
out during a total of 14 days of storage. 
 
Psychrotrophic microorganisms (Figure 5) 
 Figure 5 shows that the highest count (p <0.05)  
of psychrotrophic microorganisms was detected in rabbit 
meat originating from butcher shops at 4.98 log CFU.g-1 
and the lowest (p <0.05) in the meat from domestic 
slaughter of rabbits at 2.52 log CFU.g-1. Pereira and 
Ferreira (2015) have detected similar counts of 
psychrotrophic microorganisms between 2.46 and  
5.25 log CFU.g-1. After four days of storage their count, in 
 
Figure 1 Comparison of the total count of microorganisms (log CFU.g-1) in rabbit meat, (n = 5). Averages marked with 
different letters in the monitored factor (marketing method) are statistically different (p <0.05). 
 
 
Figure 2 Comparison of the counts of lactic acid bacteria (log CFU.g-1) in rabbit meat, (n = 5). Averages marked with 
different letters in the monitored factor (marketing method) are statistically different (p <0.05). 
 
 
Figure 3 Comparison of Enterobacteriaceae counts (log CFU.g-1) in rabbit meat (n = 5). Averages marked with 
different letters in the monitored factor (marketing method) are statistically different (p <0.05). 
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the above mentioned experiment, increased to between  
2.8 and 6.3 log CFU.g-1. Chabela et al. (1999) found 
lower psychrotrophic counts after 14 days of storage 
(3.13 log CFU.g-1). 
 The above results suggest that the rabbit meat shelf life 
can be increased for example by refrigeration, modified 
atmosphere or irradiation (Berruga et al., 2005).  
Non-irradiated rabbit meat samples were found to be 
contaminated with relatively high initial counts of aerobic 
mesophilic bacteria, psychrophilic bacteria, 
enterobacteriaceae and molds and yeasts as their mean 
counts reached 6.02, 5.89, 4.79 and 4.89 log CFU.g-1, 
respectively. Irradiation at 3 kGy reduced the counts of 
microorganisms from 94 to 99.7% (Badr, 2004). Most 
 
Figure 4 Count comparison of yeasts and moulds (log CFU.g-1) in rabbit meat (n = 5). Averages marked with different 
letters in the monitored factor (marketing method) are statistically different (p <0.05). 
 
Figure 5 Comparison of counts of psychrotrophic microorganisms (log CFU.g-1) in rabbit meat (n = 5). Averages 
marked with different letters in the monitored factor (marketing method) are statistically different (p <0.05). 
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Figure 6 Comparison of microorganism counts (log CFU.g-1) in rabbit meat (n = 20). Averages marked with different 
letters in the monitored factor (sampling site) are statistically different (p <0.05). 
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important is, however, the compliance with the hygienic 
conditions during slaughter based on the HACCP 
principles (Kohler et al., 2008). 
 
Comparison of the count of microorganisms on 
the surface and within the muscle tissue of the 
front and rear parts of the rabbit carcass 
 In all our monitored microbiological indicators, was 
found differences (p <0.05) in their counts on the surface 
and within the muscle tissue, both in front of and rear parts 
of the rabbit carcass. In the front part of the carcass, the 
difference between the surface and the inside was 1.50 log 
CFU.g-1 on average (Figure 6). 
 The difference in the count of microorganisms between 
the surface and the inside of the rear part of the carcass 
averaged 1.20 log CFU.g-1 (Figure 7). This may be due to 
secondary contamination of rabbit meat from the air, from 
used tools, from skin and fur of animals, from containers, 
packaging materials, and crates (Steinhauser et al., 2000). 
According to Szkucik and Pyz-Łukasik (2009), bacterial 
contamination of the carcass surface in compliance with 
hygiene standards ranges from 3 to 4 log CFU.g-1.  
 
Figure 7 Comparison of microorganism counts (log CFU.g-1) in rabbit meat (n = 20). Averages marked with different 
letters in the monitored factor (sampling site) are statistically different (p <0.05). 
 
Figure 8 Comparison of microorganism counts (log CFU.g-1) in rabbit meat (n = 20). Averages marked with different 
letters in the monitored factor (sampling site) are statistically different (p <0.05). 
 
Figure 9 Comparison of microorganism counts (log CFU.g-1) in rabbit meat (n = 20). Averages marked with 
differentletters in the monitored factor (sampling site) are statistically different (p <0.05). 
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We have found values that are higher; in the front part of 
the carcass at 4.83 log CFU.g-1. At the rear part of the 
rabbit carcass it was 4.84 log CFU.g-1 of mesophilic 
aerobic microorganisms. Lower aerobic total viable count 
of the haunch surface after slaughter found Ludewig and 
Fehlhaber (2005), it was between log 3.77 and 
3.80 CFU.g-1. 
 Regarding the comparison of the microorganism counts 
in the rear and front parts of the rabbit carcass, both on the 
surface and inside the muscle tissue, was not recorded 
statistically significant difference in their counts at p <0.05 
(Figure 8 and Figure 9). Abdel-Rahman et al. (2008) also 
found no statistically significant difference in the count of 
microorganisms in the breast and thigh muscle parts, but 
they have studied chickens. 
 
CONCLUSION 
 Based on these results, we can say that for maintaining 
the safety and quality of rabbit meat, it is most important 
to uphold rigorous hygiene not only during slaughter, but 
also during subsequent storage and handling. Although 
some ways of packaging and storage can to some extent 
prolong the shelf life and ensure satisfactory 
microbiological criteria, however, it always depends on the 
level of initial microbial contamination of meat. Therefore, 
in the context of the introduction of new EU legislation on 
food safety, rabbit slaughterhouses must apply control 
programs for safe and hygienic slaughtering conditions 
based on the principles of HACCP. 
 
REFERENCES 
Abdel-Rahman, H. A., Yassein, M. A., Ahmed, A. M., 
Hayashidani, H., Elhelaly, A. E. 2008. Bacterial profile of 
frozen broiler chickens. Suez Canal Veterinary Medicine 
Journal, vol. 13, no. 1, p. 49-60. 
Badr, H. M. 2004. Use of irradiation to control foodborne 
pathogens and extend the refrigerated market life of rabbit 
meat. Meat Science, vol. 67, no. 4, p. 541-548. 
https://doi.org/10.1016/j.meatsci.2003.11.018 
PMid:22061802 
Berruga, M. I., Vergara, H., Linares, M. B. 2005. Control of 
microbial growth and rancidity in rabbit carcasses by 
modified atmosphere packaging. Journal of the Science of 
Food and Agriculture, vol. 85, no. 12, p. 1987-1991. 
https://doi.org/10.1002/jsfa.2183 
Corry, L. E. L. 2007. Spoilage organisms of red meat and 
poultry and eggs. In Mead, G. Microbial Analysis of Red 
Meat, poultry and Eggs. Sawston, Cambridge, UK : 
Woodhead Publishing p. 101-122. ISBN 978-1-84569-059-5. 
https://doi.org/10.1533/9781845692513.101 
Decree no. 132/2004 Sb. Ministry of Health of the Czech 
republic on the microbiological requirements for foods, to 
their monitoring and evaluation. Collection of Laws, No. 42, 
03/26/2004, p. 1738-1757. (Vyhláška Ministerstva 
zdravotnictví o mikrobiologických požadavcích na potraviny, 
způsobu jejich kontroly a hodnocení. Sbírka zákonů ČR, 
částka 42, 26/3/2004, p. 1738-1757. 
Chabela, M. L. P., Serrano, G. M. R., Calderon, P. L., 
Guerrero, I. 1999. Microbial spoilage of meats offered for 
retail sale in Mexico City. Meat Science, vol. 51, no. 4, p. 
279-282. https://doi.org/10.1016/S0309-1740(98)00096-5 
Görner, F., Valík, L. 2004. Applied food microbiology. 
(Aplikovaná mikrobiológia poživatín). Bratislava, Slovakia : 
Malé Centrum, PPA. 528 p. ISBN 80-967064-9-7. 
Hernández, P. 2008. Enhancement of nutritional quality and 
safety in rabbit meat. In: Proceedings of 9th World Rabbit 
Congress. Verona, Italy, p. 1287-1299. 
ISO 13721:1998. Microbiology of food and animal feeding 
stuffs – Horizontal method for the enumeration of mesophilic 
lactic acid bacteria Colony-count technique at 30 degrees. 
ISO 17410:2003. Microbiology of food and animal feeding 
stuffs – Horizontal method for the enumeration of 
psychrotrophic microorganisms. 
ISO 6887-2:2003. Microbiology of food and animal feeding 
stuffs – Preparation of test samples, initial suspension and 
decimal dilutions for microbiological examination – Part 2: 
Specific rules for the preparation of meat and meat products. 
ISO 21528-2:2006. Microbiology of food and animal 
feeding stuffs – Horizontal method for the enumeration of 
Enterobacteriaceae, Colony-count technique. 
ISO 7218:2007. Microbiology of food and animal feeding 
stuffs-General requirements and guidance for microbiological 
examinations. 
ISO 21527-1:2009. Microbiology of food and animal 
feeding stuffs – Horizontal method for the enumeration of 
yeasts and moulds – Part 1: Colony count technique in 
products with water activity greater than 0.95. 
ISO 4833-1:2014. Microbiology of food and animal feeding 
stuffs – Horizontal method for the enumeration of micro-
organisms, Colony-count technique at 30 °C. 
Koutsoumanis, K., Sofos, J. N. 2004. Microbial 
contamination W.K. in Devine, C. et al. Encyclopedia of meat 
sciences. 2
nd
 ed. UK : Elsevier, p. 727-737. ISBN: 978-0-12-
464970-5. https://doi.org/10.1016/B0-12-464970-X/00070-2 
Kameník, J., Chomát, P. 2013. „B“ as a package of meat 
and meat products („B” jako balení masa a masných 
výrobků). Maso, vol. 24, no. 1, p. 8-13. 
Kohler, R., Krause, G., Bentin, L., Stephan, R., Zweifel, C. 
2008. Shedding of food-borne pathogens and microbiological 
carcass contamination in rabbits at slaughter. Veterinary 
microbiology, vol. 132, no. 1-2, p. 149-157. 
https://doi.org/10.1016/j.vetmic.2008.04.020 
PMid:18514438 
Lan, Y., Shang, Y., Song, Y., Dong, Q. 2016. Changes in 
the quality of superchilled rabbit meat stored at different 
temperatures. Meat Science, vol. 117, p. 173-181. 
https://doi.org/10.1016/j.meatsci.2016.02.017 
PMid:26990070 
Ludewig, M., Fehlhaber, K. 2005. Investigation on the 
microbiological status of rabbit meat with respect to bacteria 
relevant to food hygiene. Archiv fur Lebensmittelhygiene, vol. 
56, no. 2, p. 28-32. 
Nakyinsigea, K., Sazilia, A. Q., Aghwana, Z. A., Zulkiflia, 
I., Gohc, Y. M., Abu Bakara, F., Saraha, S. A. 2015. 
Development of microbial spoilage and lipid and protein 
oxidation in rabbit meat. Meat Science, vol. 108, p. 125-131. 
https://doi.org/10.1016/j.meatsci.2015.05.029 
PMid:26115345 
Pereira, M., Malfeito-Ferreira, M. 2015. A simple method to 
evaluate the shelf life of refrigerated rabbit meat. Food 
Control, vol. 49, p. 70-74. 
https://doi.org/10.1016/j.foodcont.2013.10.021 
Rodríguez-Calleja, J. M., Santos, J. A., Otero, A. 2004. 
Microbiological quality of rabbit meat. Journal of Food 
protection, vol. 67, no. 5, p. 966-971. 
https://doi.org/10.4315/0362-028X-67.5.966 
PMid:15151235 
Rodríguez-Calleja, J. M., García-López, M. L., Santos, J. 
A., Otero, A. 2005. Development of the aerobic spoilage flora 
of chilled rabbit meat. Meat Science, vol. 70, no. 2, p. 389-
Potravinarstvo Slovak Journal of Food Sciences 
Volume 11 397  No. 1/2017 
394. https://doi.org/10.1016/j.meatsci.2005.01.009 
PMid:22063497 
Rodríguez-Calleja, J. M., García-López, M. L., Santos, J. 
A., Otero, A. 2006. Rabbit meat as a source of bacterial 
foodborne pathogens. Journal of Food Protection, vol. 69, no. 
5, p. 1106–1112. https://doi.org/10.4315/0362-028X-
69.5.1106 
PMid:16715811 
Rodríguez-Calleja, J. M., Santos, J. A., Otero, A., García-
López, M. L. 2010. Effect of vacuum and modified 
atmosphere packaging on the shelf life of rabbit meat. Cyta – 
Journal of Food, vol. 8, no. 2, p. 109-116. 
https://doi.org/10.1080/19476330903205041 
Šilhánková, L. 2008. Microbiology for food and 
biotechnology workers (Mikrobiologie pro potravináře a 
biotechnology). Praha, Czech Republic : Nakladatelství 
Academia, 363 p., ISBN 8-85605-71-6. 
Steinhauser, L. et al. 2000. Hygiene and technology of meat 
(Hygiena a technologie masa), Brno, Czech Republic : LAST, 
643 p. ISBN 80-900260-7-9. 
Szkucik, K., Pyz-Łukasik, R. 2009. Quality health of rabbit 
meat (Jakośc´ zdrowotna miesa królików). Medycyna 
Weterynaryjna, vol. 65, no. 10, p. 665-669. 
Vannini, L., Sado, S., Iucci, L., Ndagijimana, M., Guerzoni, 
M. E. 2003. The dietary use of linseed in growing rabbits: 
effects on microbial population and spoilage patterns of meat 
products. In: Proceedings of 3rd Meeting Working Group 4 
“Nutrition and pathology” and 5 “Meat quality and safety”. 
Praha : Czech Republic, p. 32-33. 
Vlková, E., Rada, V. Killer, J. 2009. Food microbiology 
(Potravinářská mikrobiologie). Praha, Czech Republic : 
Česká zemědělská univerzita v Praze, 168 p. ISBN 978-80-
213-1988-2. 
 
Contact address:  
MVDr. Olga Cwiková, Ph.D., Mendel University in Brno, 
Faculty of AgriSciences, Department of Food Technology, 
Zemědělská 1, 61300 Brno, Czech Republic, E-mail: 
cwikova@mendelu.cz 
 Ing. Roman Pytel, Mendel University in Brno, Faculty of 
AgriSciences, Department of Food Technology, 
Zemědělská 1, 613 00 Brno, Czech Republic, E-mail: 
roman.pytel@mendelu.cz 
 
